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Since intraspinal medication is becoming such an impor-
tant adjunct in the therapeutics of syphilis of the central
nervous system, accuracy and ease of administration of the
drug used are all important. Therefore a modification of the
lumbar puncture needle described by me in The Journal,
April 19, 1913, p. 1204, has been perfected. This new needle
has many advantages over the old, in that: (1) an assistant
is not needed to hold the manometer; (2) there is a three\x=req-\
way stopcock which rotates through only 180 degrees, and
(3) the administration of intraspinal medication is facili-
tated. The special features of the former needle are to be
found in this new needle.

The manipulation of the needle itself is simple:
If the handle of the stopcock is at B, connection is
made between 2 and 3, which should be its position
when the needle is introduced into the spinal
column.

After the manometer is attached, the stopcock is
turned to 1, in which position connection is made
between 1 and 3 (or between the patient and the
manometer). If the handle of the stopcock is
turned toward C, connection is made between 1 and
2 (or between the patient and the tube for collect-
ing the fluid).

Improved lumbar puncture needle.

For injection the Liier syringe is inserted directly into 4,
or if another container is used, it is connected by rubber
tubing to 5, which is inserted into 4, and the fluid allowed
to flow by gravity into the subdural space.

2502 Fillmore Street.

A POLYCHROME STAIN WITH ADVANTAGES
OVER THE GIEMSA

Frank A. McJunkin, M.D., Boston

Numerous modifications of the Romanowsky stain have
been used in microbiology and hematology. Of these the
Giemsa stain is useful in the staining of smear preparations
for spirochetes and protozoa, while the Leishman, and
Wright's modification of the Leishman are of greater value
for the staining of blood.

In the stain described here, the method of ripening the
methylene blue used by Novy and the method of obtaining
solution of the dyes used by Giemsa are made use of. It
has the advantage over Novy's method that a single perma-
nent solution is used, and over Giemsa's method that the
stain is of greater intensity and much less expensive.

THE ROMANOWSKY STAIN

A solution of eosin and methylene blue, made by adding
an. aqueous solution of eosin to a freshly prepared aqueous
solution of methylene blue, stains nuclei blue and cytoplasm
red. However, when the solution of eosin is added in the
right proportion to a slightly alkaline methylene blue solu-
tion that has stood for a number of days or that has been
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heated, the staining is different. The nuclei of the cells
treated with such solutions are red, while the cytoplasm is
blue. This color reaction characterizes the Romanowsky
solution and all subsequent modifications of it. The struc-
tures of smear preparations stained in this way not only
show a beautiful color differentiation but they are also heav-
ily stained. This color differentiation and the intense stain-
ing of structures make the stain of the greatest value in the
study of protozoa and other organisms.

The staining characteristic of such ripened alkaline méth-
ylène blue solutions was noted by Romanowsky in 1891,
and since then a very large number of modifications of his
method of preparing the staining solution have been
described. The red staining of the chromatin material by
polychrome solutions received several explanations, and by
some investigators was ascribed to a single chemical com-
pound to which the term "azur" was applied. More recent
chemical investigation indicates that more than a single
compound formed by the action of dilute alkalies on méthyl-
ène blue has this property.

THE GIEMSA STAIN

Giemsa states that he has prepared in a pure form the
substance that stains the chromatin red, but the method of
preparation, so far as I know, has not been published. It
may be purchased from Grübler & Co. and their agenrs
under the name of Azur 1. The Azur combined with méthy-
lène blue and eosin and dissolved in methyl alcohol and
glycerin gives a single solution which, when added to water,
makes an excellent polychrome stain. The Azur 1 and the
solutions made from it are expensive, but the simplicity of
their application and the good results obtained have led to
their extensive use.

THE NOVY STAIN

A method of preparing polychrome méthylène blue has
been devised by Novy and used in the bactériologie labora-
tory in the University of Michigan for the past ten years.
One gm. of méthylène blue (Griibler's B. X.), 0.25 gm. of
sodium carbonate (anhydrous), SO c.c. of twice distilled
glycerin and SO c.c. of distilled water are placed in a 500-c.c.
beaker provided with a mechanical stirrer. The temperature
is then raised to 88 C. by heating with a Bunsen burner
and kept between 87 and 89 C. for one hour while the
solution is constantly stirred at the rate of about 200 revolu-
tions per minute. During the heating, distilled water is
added in sufficient amounts to make up the loss from
evaporation, and the solution finally made up to the original
100 c.c.

The polychrome méthylène blue prepared in this way is
placed in a dropping bottle, "A," while a 1 per cent, solu-
tion of méthylène blue in 50 per cent, glycerin is placed in
a second dropping bottle, "B," and a one-half aqueous solu-
tion of eosin in a third bottle, "C." At the time of mak-
ing each stain, about 9 drops of'"A," 7 drops of "B" and 2
drops of "C" are added to 15 c.c. of distilled water. The
number of drops of each must be ascertained for each new
batch of polychrome méthylène blue solution. Excellent
results may be obtained by this method. The polychrome
méthylène blue solution steadily changes on standing, as the
méthylène blue is in a slightly alkaline aqueous solution.

THE POLYCHROME STAIN FOR PROTOZOA DESCRIBED HERE
In this stain the polychrome méthylène blue, the méthylène

blue and the eosin are combined in a single solution by
using methyl alcohol and glycerin as solvents. In this way
there is obtained a single solution which is used like the
Giemsa, which stains nuclear material more intensely than
the Giemsa solution, and is less expensive and easily pre-
pared. (The stain already prepared may be obtained from
Bausch & Lomb Optical Company, Rochester, N. Y.)

In preparing the polychrome méthylène blue solution, first
measure accurately from a buret into a 500 c.c. beaker 50 c.c.
of deci-normal sodium carbonate. The carbonate solution is
titrated against a standard acid using as an indicator a 1 per
cent, alcoholic solution of methyl red and diluted until there
is no factor. To the carbonate solution add 1 gm. of
méthylène blue (Griibler's B. X.) and 50 c.c. of glycerine
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(Merck U S. P.). The glycerine may be measured in a
100 c.c. graduate. Place the beaker in a water bath and
equip with a mechanical stirrer which is run at the rate of
about 200 revolutions per minute. A thermometer is placed
in the solution in the beaker and the temperature raised to
87 to 89 C. where it is kept for one hour and thirty minutes.
The water in the bath outside the beaker should be regulated
at 94 to 96 C. At the end of forty-five minutes, add 20 c.c.
of distilled water to the stain. At the end of the hour and
thirty minutes, remove the beaker from the water bath and
pour its contents while warm into a 100 c.c. graduate. Add
5 c.c. of distilled water to the beaker to remove any carbonate
that may have precipitated out and pour this into the graduate
also. Let the stain stand in this graduate and measure into
a second graduate enough methyl alcohol (Merck reagent or
Kahlbaum acetone free) to make the total volume 100 c.c.
when added to the stain. This methyl alcohol is poured from
the second graduate into a 4-ounce bottle and 0.75 gm. of
méthylène blue (Griibler's B. X.) and 0.25 gm. of eosin
(Griibler's yellowish water soluble) added to it. Shake the
bottle to secure solution of the méthylène blue and the eosin
in the alcohol. After the dyes are completely dissolved in
the methyl alcohol, pour the polychrome méthylène blue solu-
tion from the graduate into the bottle. The volume of dye
in the bottle is now 100 c.c. The weights of the dyes must
be accurate and the glassware free from acid.

In using different samples of eosin (Griibler's yellowish,
water soluble), a preparation is occasionally met with that
is not satisfactory. The stain made with such an eosin
stains the red blood corpuscles a blue that cannot be washed
out with water. For this reason it is preferable to use an
eosin that has previously been found satisfactory in making
polychrome staining solutions.

METHODS OF USING THIS STAINING SOLUTION

Application to Smears for the Demonstration of Protozoa
and Bacteria.—Smear preparations may be made on either
slides or cover-glasses, and they may be fixed in a variety
of ways ; but fixation in equal parts of absolute alcohol and
ether for from ten minutes to a number of hours gives,
perhaps, the best results. Distilled water is placed in a

staining dish, and to this 1 drop of the stain per cubic cen-

timeter of the water is added. Cover-glass preparations are
floated on the solution as soon as the dilution is made, and
stained for from thirty to sixty minutes. Trypanosomes, for
example, are well stained at the end of half an hour, while
about one hour is required to stain Spirochacta pallida
heavily. The preparation is removed from the stain, and
any excess of blue is washed out with distilled water. This
may require from one to several minutes in order to bring
out the pink color in red blood corpuscles. After washing,
the preparation is dried in the air and mounted in acid-free
balsam. Slile preparations are best stained by inverting them
and allowing the very end of the slide to rest on the end
of an oblong Petri dish without cover (a dish the length and
width of a slide and about 2 cm. high). The slide is placed
in the solution in this way so as to bring the preparation
side as near to the surface of the stain as possible. The
preparations after staining and washing are dried in the air,
when they may be examined directly with oil, or they may
be mounted in acid-free balsam.

Application to Sections of Tissue for the Demonstration
of Protozoa, Bacteria, the Meqakaryocytes of Bone Marrow,
Etc.—It is more difficult to obtain Romanowsky staining in
tissue preparations than in smears. The tissue is cut into
pieces not more than 2 mm. thick and placed in 1 part of
absolute alcohol and 2 parts of saturated aqueous solution of
mercuric chlorid for at least twenty-four hours, or it is
fixed in 10 per cent, dilution of liquor formaldehydi. If
the latter is used as the fixative, shrinkage during the
imbedding process should be reduced to a minimum. Sec-
tions not more than 3.5 microns are cut from paraffin blocks,
and if mercuric chlorid-alcohol was used as a fixative, the
mercury is removed with iodin. The staining is carried out

just as in the case of smears, except that the preparations

are allowed to stain over night. After staining, the prepara-
tions are washed with distilled water for one minute, and with
a cloth or filter paper the excess of water is wiped from the
slide or cover-glass about the preparation, which is then dehy-
drated in xylene containing 5 per cent, of absolute alcohol
and 1 per cent, colophonium. The solution in a small dish is
renewed several times until by agitation all the visible water is
removed from the preparation, which is allowed to remain in
the solution from three to six hours until the desired differen-
tiation is obtained, after which it is passed through two
changes of xylene and mounted in acid-free balsam. If the
nuclei are not the proper red color and there is an excess
of blue in the preparation, the slide is placed in the sunlight
for several hours, as has been recommended by Mallory.

Application to Blood Films. A Polychrome Stain for
Blood.—For the routine staining of preparations of blood,
the method should be simple and quick and yet bring out all
the structures present. For these reasons the stain described
above is not applicable to blood films for the usual differential
counting of the white cells, inasmuch as the preparation
requires separate fixation and prolonged staining. If this
stain is at hand, however, it will be found that an excellent
blood stain that is permanent may readily be prepared from
it. (The stain already prepared may be obtained from
Bausch & Lomb Optical Co., Rochester, N. Y.)

A majority of the samples of commercial polychrome blood
stains obtained, do not give the polychrome staining ; the
nuclei of cells are bluish when films are stained with them
in the usual way. Such stains do not bring out the "azur"
granules of the endothelial leukocytes. These deficiencies
are due in part at least to a failure to adjust properly the
reaction of the staining solution. To differentiate the cells
that are found in the blood stream, a stain that gives uniform
results should be used. The reaction of the polychrome
blood stain here described is accurately determined and the
staining properties of all samples examined up to the present
are constant.

To prepare the Polychrome Stain for Blood, place in an
acid free bottle 50 c.c. of the Polychrome Stain for Protozoa
and add 250 c.c. of methyl alcohol (Merck Reagent or
Kahlbaum acetone free), 0.34 gm. of eosin (Griibler's yel-
lowish, water soluble) and 2 c.c. of half-normal hydrochloric
acid (measured accurately from a buret).

To apply the blood stain, the alcoholic solution is placed
on the slide or cover-glass in sufficient amount (two drops
for a cover-glass and eight drops for a slide) to cover com-
pletely the unfixed film for one minute, when twice as much
distilled water as stain is added and allowed to act for
five minutes. The preparation is washed with distilled
water, dried in the air and examined directly with the oil
immersion, or it may be mounted in balsam. The red blood
corpuscles stain an orange. The leukocytes are well differen-
tiated. The nuclei of all the white cells are red. The cyto-
plasm of the lymphoblastic cells is a robin's egg blue and free
from granules (unless the preparation is overstained) ; that
of the endothelial leukocytes has a trace of blue and a num-
ber of reddish-staining granules, while the cytoplasmic part
of the neutrophils has no blue and is thickly studded with
the neutrophil granules.

Exhausted Orange Peel for Chronic Constipation.—At a
recent meeting of the Société de thérapeutique, G. Rosenthal
stated that exhausted orange peel had been used with suc-
cess in the French army for the mechanical treatment of
chronic constipation as a substitute for agar-agar. Fresh
orange peel is boiled for half an hour in water. The decoction
is decanted, and may be used for flavoring mixtures or
liquid dentifrices. The marc is then again boiled for thirty
minutes in a fresh portion of slightly sweetened water,
drained and dried on a plate, when it is ready for use. In
addition to the mechanical action of the swelled cellulose
giving the necessary consistence to the contents of the ali-
mentary tract, it also stimulates the flow of bile.—Journal de
pharmacie et de chimie, 1915, xii, 234.
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